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GLIDING EXPERIMENTS.— Mr. A. Sim, who has been making Mine successful gliding flights, has sent tis some 
valuable hints, in a letter which appears in our correspondence columns, as a result o{ his experience, accompanied by 
some interesting photographs, reproduced above. The upper pictures show the glider rising off the ground. On the lat^ 
below, a. good flight is iin progress without the elevator, ant^ on the right, one ol th? troubles from which l<asons aM 
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Now that the sport of aviation, and therefore the industry 
<rf aeroplane manufacture also, is rapidly reaching 
a compariUlvely settled stage, and now that a very 
active seaHOa k evidently before us, it is fitting 
once more to consider the best directions in which 
to encourage the energy of pioneer pilots for the 
development of the machines that are destined at 
an only slightly later stage to bring the sport within 
the sphere of the f>ona fide atBatfeCff owater. During 
the past year there ha%'e been a considerable nu'iiber of 
competitions of one kind and another, and altliough any 
type of iBvent, or even, for flat m^iSmc, every individui 
flight is instructive and to that extent useful, it has become 
evident that in order to cultivate both progress and interest 
atoneandthe same time, and to the very best advantage, 
Nereis room for the display of some amount of discretion 
HI the selection of the lind 6f <gd(tttp«itioii that is most 
calculated to serve these ends. Above all, we think it 
must be recognised that, at the moment, the aerophne of 
to-day is somewhat of a forced growth, in spite of the 
veritable marvels that can be performed with it. It is 
useless to deny that, even if the actual art of flying is no 
longer an altogether uncertain matter, yet the construction 
of the machines still leaves a good deal to be desired a« 
regards the reduction of the risk that is run bv those 
riding upnn them. The regrettable accidents by which 
Senor Fernandez, and now during the pa^t few days M. 
L^on Delagrange, lost their lives on:\ ^ i sOrcly to 
prove these points — even though neither the designers 
"itm the actnal builders may have been at fault in either 
of these cases — while the providential escape of M. Santos 
Dumont on Tuesday last, when his life also was 
jeopardised by a similar failure of his mount, clearly 
betokens a lack of sufficient data as to the stresses and 
strains encountered by each and every pai't when ih 
mid-air under the conditions that may tht-re prevail, 
which can only be supplied by the practical experience 
now in progress. This matter has a definite and 
immediate bearing upon the subject under review, 
because so long as any relatively simple breakages 
are prone \Si eatise these occasional terribly serious 
accidents, every competition sbQuldi, sp far as possible, 
be of the best type to yield the trtttioSt addifidnal know- 
ledge tn those who virtually place themselves in the 
position of professionals, and to the factories from which 
their machines are issuing — besides simply stimulating and 
maintaining public interest in the new form of loco- 
motion. Otherwise, indeed, it would be difficult, if not 
absolutely impossible, to justify the toll — relatively small 
in proportion to the number of aviators now at work — 
represented by such painfut ca£asirc^h« as the dea& 6f 
Delagrange. 

Each pilot, it is true, is constantly experimenting 
and making his own deductions from the behaviour 
of bis madiine, while the experience of each aviattn* 
is of ben«^t to his colleagues in ^e devdisptnent and 

improvement of their machines also. Tn any event, too, 
constant work of an invaluable nature is in progress at 
the various aeroplane factories and workshops. But 
pilot and factory alike must be given as imijiediate an 
incentive as it is possible to offer, and if that rapid 
progress of the flying machine towards perfection 
which is so vital a matter just now is to be made, 
finstt lEDnst be offered and^bto^^ed^fis ioaie^ tibrown 
openia toasonabfy lavish tunoner. As to ^ best form 



which such competitions can now take it is impossible to 
regard the various " circuses " that have been held in 
Europe during the past (season as altogether satis- 
factorjTi It is frire thity have been ntiia} up to a 
point, and have served their immediatf; ^Hpose of 
edifying a wondering public, but nobodi' '^^ 
think, contend that they are capable of itttdlii^^ the 
limit of utility. Even looking upon them as such, 
there is certainly ample room for improvement, for it has 
been said constantly of them that after the first moments 
of enthusiasm the sight quickly palls. For the goad of 
aviation, in England ^kpBe&S!i% we must not on any 
account allow the spectators at an open meeting to 
feel that the aeroplane is a toy to amuse them for 
just so long as they choose to be amused. Snch 
meetings, too, are fax from satisfying the main require- 
iWBftife &T tti* day 'that we 'havfe already mentioned, for 
there is far too much of the showman business about 
the whole thing, and far too little of the .systematic and 
scientific experiment. 

Other very different forms of competition — rendered 
exceptionally interesting to those taking part by virtue of 
the monetary prizes aiiached thereto — have been or- 
ganised, and have either been won or are still open, 
during the past year or so ; and these are, in our opinion, 
infinitely preferable from every point of view in rela- 
tionship to the re(juiremeni5 of the time. We refer 
particularly to those competitions of the Michelin 
Cup type, wherein a definite performance is required 
to be tnade wttfain a jspeetified time, hut als@ 
those — and only in lesser degree — in which there is 
no time limit either within whicli the actual feat must 
be performed, or in which there is no fixed prize awarded 
by the donor for the nearest approach to perfection in 
seme rtspect within the period fixed. The Michelin 
Cup, for example, is calculated to encourage enter- 
prise in the most direct and satisfactory fashion possible, 
for not only was a certain distance of flight prescribed 
as a minimum below which no performance could qualify 
for the prize, but interest in the candidates, and their 
respective attempts for the jirize, has not only remained, 
but the excitement as to the ultimate r^ult, for .(he 
past yeaf haS increasM right up to the very last 
moment, when the most successful competitor carried 
off the coveted prize, whatever his actual achieve- 
ment might be. There is nothing to be gained by 
recapitulating the history of the attempts made for this 
particular cup during the past year, for our present 
purpose is merely to draw attention to the superior value 
of such competitions, and to point out how, by en- 
couraging avktors ever to strive to put up better and 
better performances as each existing " best " attempt for 
the cup is exceeded, this tyjje of event has a very direct 
bearing upon the perfection of the aeroplane as a rdiable 
and imctical machine. 

Hence, for the reasons given above, we earnestly hope 

that those to whom it falls to organise competitions, and 
those who have the satisfaction of benefiting the cause 
by offering substantial prizes out of the wealth at their 
command, will bear in mind the potentialities of com- 
petitions iks tte^tmiS of speedy progress. Also, we 
trust everything pdt&ble will be done during the 
year upon which we have just entered to develop 
that type of evoit wUch we l«ve advocated in 
putictdar. 
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TMJ& wi^ii;nthal and pilcher 

GI^IDI^RiS COMPARED. 

{Concluded from page 8.) 

Willow and Bamboo. 
ThSre is a subtle diflference in the bdhitniction of 

these two gliders, otherwise so much alike, which is 



directly attributable to the difference in the materials 
employed, for where Lilienthal used w-illoir i#gks, Pilcher 
adopted bamboo. Both had, it will be seen, sufficiently 
awkirard materials to deal with, but Pilcher, it must be 
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open umbrella. In order to close the wings, it was only 
necessary to unlash the attachment between the front 

edge and the main frame, when the ribs would then all 
swing round one above the other into any convenient 
position. 

Lilientiial obtained much the same effect, but in his 
case the ribs folded up side by side, being hinged to a 
central bracket into which their wedge extremities 
normally fitted like the spokes of a wheel. 

In this machine the hinge centres are 6 ft. apart, and 
in the Pilcher machine the same points are separated by 
a distance of 7 ft. 6 ins. In both cases the hinges are 
joined by a wooden beam, but whereas in the Pilcher 
glider this member consists of a simple rectangular piece 
of wood, in JLiiieatfa^ matchtoe it is a buUt-ap 
structure in the form of the letter X ; which system was 



" Fliglit'- ConrrtBlit. 

RSediod of attadiiog the rifasrto iSait wing standards en the 
Pilcher glider. 

confessed, made a far more engineering-looking job of 
his work than Lilienthal, whose constructive methods 
are somehow reminiscent of bent-wood furniture. Both 
designers embodied the principle Of folding-wings in 
their machines, and thus both were under the same 
necessity of adapting their construction to suit the special 
requirements imposed by this imp)ortant condition. At 
the same time, however, both had to provide their wings 
when finished with an artificial camber, and it is par- 
ticularly interesting to compare the two methods by 
which these details were accomplished. 

The Folding of the Wings. 
Pilcher, who was working with bamboo, fitted the inner 
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of a wing standard on the Pilcher glider, showing 
radiating tic-wires. 




" Flight ■ Copyrigirt 
One oi the ribs oi the Pilcher glider. 

^cttemities of the ribs of his wings with wooden plugs, to 
irtileh he lashed a loop of iron wire so as to form a ring. 
These rings he subsequently strung over the central 
standard, around whiph each wing spread out like an 



adopted in order to enable the staying of the wings to be 
conveniently accomplished. It would doubtless have 
been better had Pilcher attached more importance to the 
strains on the main beam of his machine, because it was 
that which gave way during his last glide. 

Pilcher and His Wire. 

Pilcher adopted a very different method of bracing 

his wings to that employed by Lilienthal, 

■^^^ in fact, it is in this respect that the 
Yj. T two machines are most unlike. He 

"^^S relied entirely upon the use of piano-wire 

for cambering the surfaces of his wings 
to the desired shape, and in order to get the effect 
sought he braced each to a central hinge pin consisting 
of a bamboo pole some 6 ft. in height, which stood 
up 3 ft. above the deck and projected 3 ft. beneath it. 
Radiating from the top and bottom ends of this pole 
are a nnmber of Wires, for tfte ttiost iMrt there sfte three 
wires attached above and beneath each rib, only the 
two front ribs in each wing having less than this 
number. There ate nine ribs in each wlof, and 
altogether 50 wires were required to stay them. 

How Pilcher managed to retain all these wires properly 
taul is a matter for conjecture, but he must have been a 
man of great patience if he really gave proper attention 
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to each of the loo wires on which the camber of his 
sorfaces depended. It is no easy matter to adjust wires 
used for such a purpose, as no sooner is a slack wire 
tightened up a little too much, than it relieves the strain 
upon two or three other wires, which become slack in turn. 
And Fiicher, it must be remembered, worked before the 
days of those very pretty little wire strainers which com- 
monly form a feature in the bracing of modern flyers, 
and his method of adjustment must have been as tedious 
as it was effective. Each of his wires he fitted with a 
cartain-ring; — Pilcher was very fond of curtain-rings — and 
aa ffli«S iSb !ie fastened a wire eye. Tlie wires were cut 

a fixed length in advance, and calculated to allow 
ySsSOut an inch between the ring and the eye when in 
l^ftce. This gap was filled up by a piece of string, passed 
fgeejal times through each member to ^ive the required 
strength, and by pulling Oft cWe eitd tiife string a very 
minute adjustment could be made in the tension. More 
curtain-rings were employed for fastening the other ends 
of the wires to the vertical bamboo poles, so that the 
wings could be folded without twisting the wires. 

Another little device for which Pilcher's construction is 
peculiar is his method of plugging his bamboo rod.s with 
Wpod. The wood plugs were glued into the hollow ends 
^ %e bartiboei Wtiilih were then carefully lashed with 
Rtritlgi Pilcher was very careful about lashing the ends 
of ha bamboo poles as he evidently fully appreciated 
their liability to split. His use of wire eyes as lugs is 
another neat detail well worthy of attention, and these 
little fittings he would also lash in place. 

Lilienthars Stiffening Ribs. 

Lilienthal, who very possibly had a natural objection 
to the use of a lot of wires, hit upon a very ingenious 
method of doing away with some of them, for he 
maintained the camber of his wings by the use of 
detachable supplementary rilis, of which thert- were four 
placed fore and aft above the deck. I'licbe ribs were 
strips of wood having an inverted T section, and they 
were cut to shape so as to serve as templates. As 
their permanence would have interfered with the 




Method oi attaching the a.appl»to»m»tf stfffeafag rlh» on 
the LJiletitliil #^ 



folding of the wings, they wore fitted in such a 
manner as to be detachable, and ^ tttithod of dicing 
this, was to fasten small steel clamps on to the primary 
ribs of the wings, through which the flange of the template 
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could slide. As the wings were naturally flexible there 
was no difficulty in sliding the curved templates in place 
from one end, and once in position these members were 
fastened by little clips. Their purpose was primarily to 
give the wings the desired camber, although they would 
of course tend to increase the rigidity of the structure ; 
by their use, the necessity for employing a large 
number of wires was obviated, in fact, there were only 
two tie-wires radiating from each of the vertical posts 
mounted above the hinge plates. Beneath the wings, 
however, there was a wire to every rib, but even in this 
respect Lilienthal contrived to do witliout some 78 wires 
which Pilcher found necessary. 

Relative Cambering'* 

It may be remarked that the number of ribs in each 
of the two macbinigs Is id^ihti^, viz., 18, but csmber 

and arching of the wings themselves is distinctly difTtTcnt 
in the two cases. Filcher employed an umbrelia-likc 
form, in which the camber may be described as being 
of a uniform character. Lilienthal, on the other hand, 
flattened the extremities of his wings to such an extent 
that the curvature of some of the ribs was virtually 
reversed. The maximum camber on the Lilienthal 
glider, as on the Pilcher machines, occurs at the hinge of 
the wing, which on the former is situated 18 ins., and on 
the latter 2 ft. 6 ins. behind the leading edge. At this 
point the camber is deeper on the 1-ilienlhal than on the 
Pilcher glider, but on the Lilienthal machine the camber 
is almost confined to this point alone, and is far more 
concentrated, if the term may be used, than in Pilcher's 

construction. 

It is known that Lilienthal experimented with cambers 
of considerable height in proportion to the chord, and be 
has stated that the maximum versine (camber) of ttie 
wing curvature should be less than ,V of the chord, and 
preferably only t» to -jV for considerations of stability. 

Both machines had the surface material attached 
above the ribs. 

The Framework. 

Having compared the wings and supplementary sur- 
faces, it is of interest 10 consider the main frames of the 
two machines, by which we imply that central structure to 
whith the whole is braced, and on which the pilot 
supports his weight. In the Lilienthal glider this 
member is of somewhat peculiar form, and is best 
observed by reference to the accom|i:uiying plan ; it 
bears in a marked degree that bent-wood furniture 
appearaiite! to nMch we have already drawn attention. 
One of the principal members is an apfjroximately 
circular hoop of willow, across which pass in a fore and aft 
direction two willow rods that ultimately converge at a 
point where the bamboo tail rod emerges from the wing 
surface. Transversely across the hoop passes the main 
beam to which reference has already been made, and 
immediately behind this an orifice is provided in the 
surface to accommodate the u[)j>cr pari of tbepilol's body. 
Two small bolsters attached to the frame rest under the 
pilot's shoulders, and the pilot's arms jjass tlirough rests 
provided for them in the corners of the X-shaped main 
beam. Just in front of this beam is another transverse 
rod irhMi the pilot dan gri^ witli his hand%aiid in fiont of 
the main hoop member is another bent-wdiii $QfDStruCtion 
laslied in [ilace with w^icker, the object of this device 
being to act as a fender in the event of collision. 

On Pilcher's glider the main frame consuts pf two 
bamboo rods spaced 18 inches apart above the ttadn 
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transverse beam, to which ihey were lashed in a cradle. 
Fore and aft these members converge, and are 
joined together in metal sockets, that at the rear carrying 
a bamboo extranon to the tail. The entire space 
oecopied by ^ tw» frtuiie meitiberls w*s left o|)*n l*i the 
Pilcher machine, in which respect it differs from TJlicnthal's 
glider, where every possible square inch is covered in. 
The pilot on Pilcher's gUder was supported by two small 
bolsters fitting under the armpits, which bolsters were 
attached to the ends of short rods projecting obliquely 
from the sides of the main frame. Thus supported, the 
pilot's forearms would rest along the frame-members, 
and flat pieces of wood are lashed in place at these 
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points to give greater comfort. At the ends of these arm- 
rests two handles project for the pilot to grip. 

Both machines are more or less similarly braced as 
regards the wings to the frame and the tail to the frame ; 
but in the Pilcher glider a tHBflSWsrse wooden strut Is 
provided between the b.imboo uprights in addition to 
the diagonal tie-wires which alone sufficed in the Lilienthal 
machine. Underneath the frame on Pilcher's glider two 
bamboo rods project obhquely outwards and carry wooden 
extensions on which the chassis wheels wiefe ittdoWBsd. 
The hollow bamboo is here made use of to contain a 
spring, and the wooden extension, once more fitted in 
the form of a plug^ in this ease became j^tngl^. 

® ® 



WRIGHT GUDCR. I^AUNCHING APPARATUS. 



In connection with the description, with scale drawings, 
of the full-size Wright i^der in our issues of September 
1 8th and 25^ ki^ im Mwe repeatedly iakM f&t 
detidls w^smSa^ iie starli^ airangements suitable for 
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Scctches showing the deuils of 
moootlng the rails and ioinlog 
the sleepers. 
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such a glider, and now through the courtesy of Messrs. 
1'. W. K. Clarke and Co., we are able 10 give them. 
From the side elevation it will be seen that the starting rail 
itself is about 90 ft. long, while the derriicac iS 15 ft. high. 
The actual arrangement shown was that constructed for 
Mr, Ogilvie's glider at Camber, and there the derrick 
was made from such timber as was available on the spot, 
and the starting weight originally consisted of a bag con- 
taining the earth excavated from below the 
derrick. Later this was changed to a number 
of metal discs up to a total weight of 250 lbs. 



at the joints. Owing to the long grass present in this par- 
ticular case, it was found necessary to put additional wood 
h^idi^S 6 ins. d&Bp under the sleepers. The actual details 
of coHFtruction are clearly shown in the three small 
sketches, while the precise arrangement of the starting- 
rope can be followed from the side elevation. 

In launching, the gUder is placed in position close up 
to the derrick (as shown in the dtawih0, with its two 
small grooved trolley wheels resting on the " T '' iron rail ; 
the 250 lbs. weight is then raised by hauling on the free- 
end of the rope, which terminates in an iron ring ; this 
is then slipped over a downwards-pointing iron hook, 
carried on the end of a wooden bar fixed in front between 
the skids of the machine. Al first a Manila rope, about 
ins. circumference, was employed, but a wire cable 
has since been substituted. 

The glider is balanced laterally on 
the mono-rail by hand on each side 
(when in motion this is effected by 
the action of the wing-warping lever), 
and is held back by hand agunst the // \^ 3i'432 ^' 
pull of the rope. As s'oon as the pilot 



Side elevation of stardng denick and r^ lor ftsil'Sise Wzlght gUder. 
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The nril itsx-it, consisdng of ••T *' iron in 15 ft, 
lengths mounted on long wooden blocks, was laid 
on a slope of about i in 10, and t>o compensate for the 
itxegulaiity of the hillside a dearance of ^ in. was allowed 
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WtkM Brotibeis' Patents. 

The first stage of the legal fight which is evidendy 
bound to rage in the United States, and no doubt later in 
other CicnniCries, round the Wright patents, has ^eh #dn 
by the Wright Brothers. On Monday they secured a 
preliminary injunction against the Hening-Curtiss Co. and 
Mr. Glenn Curtiss restrainit^flaem&om malting, using, or 
flcpi^ aeroplanes. Moreovei^ immediately on landing in 



is ready the machine is released, the weight fid^ -and 
the glidef is shot forward along the starting rail. 

When there is a good wind, the machine usually rises 
into the air after traversing otdy about 36 ft. of the raiL 

® ® 

New York on Monday, M. Paulhan was served with an 
injunction restraining him from using his I' arman machine, 
which it is cljumed infringes the Wright patents. 

In giving his decision, .Ju^ge Hazel said be found that 
the warping, yielding, or diStdt^g tJf the marginal edges 
of an aeroplane in order to obtain equilibrium 'is an idea 
absolutely original with the Wright Brothers, who not 
only conoei'«>dl it, but devised applianon to secure a 
I»opec balance. 
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British Aeroplane Engines. 

THE 40.H.P. N.£.C. 



The accompanying photograph shows the inlet side of a 
40-h.p. two-stroke four-cylinder N.E.C. aeroplane engine ; 
the other side of the engine is bare of fittings or parts with 
the exception of the exhaust-pipe, so this view shows 
practically all there is to see of the engine. 

The apparent height of the motor is largely due to its 
short overall length, for the engine has small dimensions 
for the pow^ deyeloped, the cjUnders being only 3 in. 
bore by 4J in. stroke. 

The principal point to which the makers draw attention 
in connection with their engine is that the weight has 
"been kept down without reducing its strength, or reducing 
the area of the bearing surface^ or the introduction of 
dQabtfbl iWaferial ; the dJainietet Of the danik-shaft, for 
instance, is 2] inches. The cylinders and pistons are of 
cast iron, as in all motor car engines of the present day, 
and the makers are strongly of the opinion that more 
satisfactory lubrication is possible between surfaces of 
this metal than when steel is used. 

The N.E.C. engine being of the two-stroke type has 
no valves in the ordinary sense, the gas passing into the 
cyi&idcis USA ^etiaiasst passing bttt df tW eyUti&tt^ 

through very large slots or ports cut thrfuigh the cylinder 
walls. It is possible to make the ports in an engine of 

"this kind very large in proportion to the volume of the 
cylinder, without involving that increase in weight which 
would accompany very large valves on an engine of the 
ordinary four-stroke type. The advantage of large 
valves is that the gas is able to enter the cylinders more 
readily at high speeds, and there' is thus less tendency 
for the power to be automatically choked off in the way 
that is sometimes noticeable on engines having vahes 

'that are too small. 

In the N.E.C. engine the gas is forced into the 

•cylinders by a series of Roots blowers, contained in a box ' 
moimted alongsitlt- thi' crank-chanibt r. The hi: it from 
the incoming charge also dri\ cs out the e.xhaust through 
the opposite ports in the cyliiukr walls. The process of 
admission is really divided into two parts, the first period 
being the adm^mon dt ftesh acir, taid the second the 

-admission of gas ; the latter only enters the cylinder 
slightly before the inlet port is automatically covered by 
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FIRST FLIGHT 



The Emerald Isle is not by any means very far 
behind the times in matters of practical value, and among 
the several flying machines which have betn built and 
experimented with, that of Mr. H. G. Ferguson, of Belfast, 
appears to give very good promise of success. So far 
the work of trying it has been hampered by the lack of sl 
suitable ground, but it is hoped that this will shorfly be 
remedied. It has been located atlx)rd Downshirc's park 
at Hillsborough, but this, having proved to be too hilly, 
a move has been decided upon. During the three 
weeks the monoplane has been at Hillsborough, the 
weather has been all against practice, but on the last day 
of the old year Mr. Ferguson, after fitting a new ("ochrane 
propeller, was successful in getting his machine to rise 
and fly for 130 yards, and this in spite of a gusty wind 
blowing at an average rate of 25 miles an hour. During 
*his trial Mr. Ferguson had the machine under perfect 



the rising piston. This double operation, and e^ecially 
the timing of the admission of the gas, is a l^iectal feature 
of the N.E.C. engine. 

KifiThe lubrication of the engine is effected by a pump 

which delivers oil to all the bcarini:;? at a pressure of 
25 lbs. to the sq. in. The accompanymg photograph 




The 40'h.p. 24troke 4»cyl. NJB.C aeroplane ei^ine. 

illtistnites the position of the oil samp beneath the base- 
chamber. The particular engine illustrated was arranged 
for thermo syphon water circulation, but pump circula- 
tion is optional on the two-cylinder and four-cylinder 
models and is standard practice on the six-cylinder 
model. 

Further particulars, illustrations and drawings of the 
N.E.C. engines will appear in a later issue of Flight. 
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IN IRELAND. 

control and landed again without difficulty. The 
machine is a monoplane somewhat suggestive of the 

Bleriot cross-Channel flyer, having a supporting surface 
of 192 sq. ft., the main planes being 34 ft. span. 
They are mounted with a dihedral angle of 4 , while the 
angle of incidence when flying is 7 '. The length of the 
machine is 30 ft,, and it weighs 620 lbs. It is fitted 
with a 7 ft. tractor, driven at a speed of 1,200 revs, per 
min. by a 35-h.p. 8-cyl. air cooled J.A.P. engine, and a 
speed of 32 miles has to be obtained before lifting is 
accomplished. The monoplane was constructed entirely 
in the works of Messrs. T- B. Ferguson, Ltd., of Belfast, 
and was designed by .Mr. H. G. Ferguson after stud}ing 
the various aeroplanes which took part in the Rheims 
and Blackpool meetings. The owner hopes to be the 
first to fly across the Irish Channd, and moreover to 
accomplish it before long. 



23 





n OFFICIAI* iHOTI€ES TO MEMBERS DC 




Committee Meetiog. 
A Meeting of the Committee was held on Tuesday, the 4th inst., 
when there were present : — Mr. Roger W. Wallace, K C, in the 
Chair, Mr. Ernest C. Bucknall, Mr. Martin Dale, The Earl of 
Hardwicke, Prof. A. K. Huntington, Mr. V. Ker - Seymer, 
Mr. F. K. McClean, Mr. C. Y. I'ollock, Mr. Stanley Spooner, and 

ioint Secretaries, Capt. E. Claremont, R.N., and Harold E. 
'errin. 

New Members.— The following new members were elected :— 
Regbiata L. Aldenon. €. StitBftlS Rflton. 

John L. Ames> F. H. Hoare-Ward. 

Alfred Annitage, M.A., J. P. Albert EdwaM Hodgson- 
Frank Amos. Capt. A. G. S. Hunt 
Capt. S. C G. F. Astell, A. J. Jtmenes. 

D.S.OmJ.P. Joseph Timen«. 

Sir H. B. Bacon, Bart. John C' Keen. 

Mrs. R. M. Balston. Capt L. K. KeUy, R.A. 

J. W. Beynon. Lient. E.St.Geo^e]^3iS,R.& 

L. F. Beyaon. J. G. A. lUtcbeQ. 

Prof. John Harvard KIe& Miss Dorothy Levitt. 

Victor Blagden. H. H. L. Lewis. 

B. G. BoQwens. Alexander Macdonald. 

C. Vernon Boys. Sidney Macdonald. 
Charles \V. H. Brand. H. M'. Maiiland. 
Krnest Brocklehurst. E. Manville. 

Rev. Henry CleeveBtodtlehnrst. Kttjiuald T. Naish. 

H. G. Burford. Harry Derbyshire iVorris. 

Ernest J. Coles. (i. H. Ollivcr. 

G. Terry Crisp. W. H. M. Pallisson. 

E. Ayerst Davies. G. Bettesworth I'iggott. 

Lieut. Gervasc Disney. Huu. Lady Shelley. 

E. W. Dixon. lohn Sillars. 

Sidney M. Edwards. Lt. H. T. Smith- Dorrien, R.N. 

C. C. Ellis. \V. John Songhurst. 

Thomas Grant Fletcher. J. II. Spottiswoodt, 

P. Neill Fraser. R. G. W. H. Stone. 

Roy C. L. Fuller. Ernest S. Strong. 

Charles Gairdner. Capt. Sueter, R.N. 

Commander Guy Gamble, R.N. Cagn. C. R. Sylvester-Bradley. 

S. A. ( ;ibl)ons. Frederick Cecil Thorn. 

John E. Gilibs. Sir John Thornycrofi, LL.D., 

W. Lawton r.o idman. F.K.S. 

Col. (irantham. Howard W. Trollope. 

Maj. F. E^^on Green. T. P. Wadt -Brown. 

F. Green. \V. F.. \V. Wallace. 
Baxter Greig. L. C. Wallach. 

G. H. Greswell. Jnhn D. Wardrop. 
Lieut. K. H. Clark Hall, R.N. Thomas Winch. 
L. G. Hawker. A. C. G. Young, 

T. M lla«kt^r. Clyde Yo««. 

Eric B. Henderson. 

Membership aai! SofnerifilliMw 

The Committee of the Aero Club, at their meeting on the 4th inst., 
decided that after the next election, which takes place on the 
nth inst., all new members will be required to pay an Entrance Fee 
of Two Guineas and an Annual Subscription of Two Guineas. 

New Premises. 

The Club premises, at 166, Piccadilly, have been removed to the 
third floor (electric lift). Reading and smoking rooms are provided 
ior memberb. These rooms occupy a unique }X)silion facing Bond 
Street, and the committee hope that members will now make use of 
the Club. Refreshments, teas, &c. , can be obtained. 

International Aviation Meetings, 1910. 

A meeting of the Bureau of the Ft- ieration Aeronaiitiijue Inter- 
nationale will be held in Paris on Monday, the loth ins;., for the 
purpose of settling the dat<>s for the International Aviation Meetings 
or 1910. Mr. R. W. Wallace, the Chairman, and Captain £. 
Claremont, one of the junt Secretaries, will represent the Aero 
Club at the meeting. 

Aero Club Challenge Cup. 
The Commiliec have awardcil the .Aero Club Challenge Cup, 
presented by Mr. John Dnnvilli,-, lu ihe H;)n. Mrs. Asshcton 
Haibard, whose balloon trip, on December 1 8th, from Battersea 



to Hagen, Pnissia, was the loiu;est journey accomplished during- 
the year 1909. Mrs. Harbora th«efi»re Iwlds me cap ,kimt& 
December 31st, 1910. 

Di^tl ii VL Delagraoge. 

The news of M. Dclagrange's death reached the Aero Clab during' 
a meeting of the Committee, and a telegram expressing sympathy 
was immediately d«ipatehed to the Aero Club de France. 

Aviation Pilot Certificates. 

The lion. C. S. Rolls and Mr. A. .Mortimer Singer having com- 
plied with the rules of the .Xcrn Club di 1 ranci. have Ix-cn granted 
aviation pilut certificates on the recommendation of the Alto Club 
of the United Kingdom. 

These memliers arc the first EngUshnteii to olilain pilot certiticateS- 
in truiineciion with flying machines. 

The Aero Club of the United Kingdom are now considering the 
rules for issuing similar certificates, and these will be published at 
an early date. 

Library. 

The Committee of the .\ero Club thinking it desirable to form a 
l.ibrarj', will be very pleased to hear from any member who WOuIid 
wish to present any books on the subject of aviation. 

IHicMres. 

Several members have kiiidly presented pictures for the smoke 
room. Any further presentations will be greatly appreciated. 

The Gordoa'Beaaett Ballaoa Race. 

This race will take i^acc in America in 19x0^ probably about 

October. 

The Committee of the Aero Club of the United Kingdom will 
select the three competitors to represent the Club, and intending 
candidates are requested to notify the Secretary on or before 
Febniar\' 22nd, 1010, of their willingness to compete if chosen. 
Applications must be accompanied by a cheque for £20, the entry 
fee, which amount will be returned should the competitor not be 
selected. 

Candidates must be members of the Aero Ciul) of the United 
Kingdom. 

The full rules governing the contest can be obtained from the 
Aero Club of the United Kingdom. 

Gordon'Bennett Aviation Cup. 

This Cup, in 1909, having been won by America, in accordance 
with the rules the competition in 1910 will teke plaoe^in the Unified 
Sutes. 

In Older fict sont^lf with the t<mi^i0»ii U li m^setsary, if the 
Aero CInbof thetJnited Kongdom^esi^es te ccAtest the Cup, that 
the challenge should reach America by 1st March, 1910. 

The Committee of the Aero Club of the United Kingdom will 
select the three competitors to xepceseat the Qab, and intendii^ 
candidates are leqnested to notify the ^Kretary on or before 
February a8^o4* 1.$:<<>I>, <^ ^eir willingness to compete, if chosen. 
Applicati^ $)^liit:MlfiO(^ by a cheque for £20, the entry 

fee, which aammt be returned should ths competitor not be 
seleeted. 

Candidates Hkost be members of the Aero Club of the United 
Kii^dom. 

The foil rules govoning the contest can be obtained &otn the 
Aero Club of the United lungdom. 

Additiooal Flying Ground. 

The Aero Club have made arrangements with the pro])rietor of 
grounds at Eastchurch, to be used as an auxiliary flying ground for 
their Members. The ground is situated within half a mile of 
Eastchurch Station on the She|.ipeY Light Railway, and the same 
railway facilities will apply as at .Sliellbeach. The surface of the 
ground is very level and free from ditches. 

A limited numlier of sheds may be erected on the grounds, and 
full particulars can l>e obtained from the Secretaries of the Club. 

Diesigns of sheds must be submitted to tlic Committee of the Aero> 

Qob in the fiiatiutance. 

K CLAREMONT. CAPT. R.N., 
HAROU} B. PSRRIN, 
166, Piccadilly. Joint Secretaries. 
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AERIAL PI 

AND SOME POINTS WHICH 

Thb propeller, as we have had occasion to remark 
before, is a delightfully simple-looking device, excej)! in 
one or two of its patent forms, but the principles under- 
lying its correct construction are not perhaps quite as 
generally understood as they might be. They have 
formed the subject of perennial discussion in engineering 
circles ever since they wore firsi used on steamships, and 
it seems by no means unlikely that they will be simil^ly 
talked over in their new sphere of flight. 

Simple as it is in appearance when made, the propeller 
does, as a matter of fact, call for a considerable amount 
of skill and experience in its design, and there is a vast 
difference in the effident^ between one which has been 
properly proportidtifed atfil aLtlMfirer that is apparently 
only slit!;hily different. It is probably because of the 
disproportionate results caused by slight discrepancies 
that so many inventors have assumed that there is a 
fundamental merit in a particular shape, and ii is d mht 
less largely due to this point of view that so many jjateiU 
propellers have at one time and another been designed. 
Whatever virtue there may happen to be in any particular 
form, however, it is very certain that thisre niwrt be an 
underlying principle open to the use of all which causes 
its success, else ii would be impossible to proportion the 
blades to their work in advance. 

The Sctevr and Nut Idea. 

Much of the confusion which exists in the lay mind 
as to the action of a propeller is caused by a too ready 
acceptance of a very popular simile which likens the 
action of a propeller to that of a nut in engagement with 
a screw thread. As the screw rotates so does it progress 
forward through the nut, and as the [)ropeller rotates, 
so too, does it advance, for its blades are like small 
pieces of a screw thread which, by their drdular motion, 
make a complete helix. It happens, however, that 
the medium in which the propeller works is not solid 
like the sted of which a screw and nut are constraeted, 
and the consequence is that while the propeller 
advances it cannot help pushing behind it a rearwardly 
moving column of air or water as the case may be. This 
mobile nature of the medium is sufficiently obvious to be 
recognised by everyone, but, curiously enough, tht 
popular conception of the screw and nut analogy leads 
many people to argue about propellers as if the "solid 
state" were actually capable of being attained in practice. 
They overlook the fact that free fluids like air and water 
in a state of rest can only offer an abutment to a thrust 
by virtue of having moni.-ntum* im[)arted to them by the 
thrust, and since momentum means " quantity of 
motion " it is a very simple deduction to conclude that it is 
impossible to propel a vessel, aerial or marine, without 
setting a stream of the fluid flowing in the opposite 
direction. 

How a Jfft Propck. 
If A fiie-es^ne ijirere phuaed on a haxge^ and the pumps 
set ifi iiei^on, the wbiSeMat would be^iro^lltsd \iy the 

reaction of the jet, and inasmuch as the picture which 
this analogy presents to the mind's eye leaves no doubt 



* Readers who wish to iliy:ai^g|te the limitations of the New- 
tonian thrnry of the contiim(9a9.e(Winiinication of momentum, and 
«lso thff loinciple of no Bomentnat, will find the subject very clearly 
tretMte mtfkM. laadualbet'i " Aero^FBsmiGS.'^ 



:opelle:r5. 

MAKE THEM INTERESTING. 

as to the actual existence of the rearward stream of timd, 
it is in many ways a more suitable ba-i- ^ i M^ijianson 
for screw propulsion than that of likening the propeller 
to a screw in a nut. Most similes fail at one point or 
another, however, and the stumbling block in the analogy 
of the fire engine is the fact that the nozzle velocity of the 
jet no longer represents its real rearward velocity in 
respect to the earth once the boat has been set in forward 

The Jet Under Water. 

The forward speed of the boat must be deducted from 
the nozzle velodt^ of the jet in order to get the 
effective stem vdbdty of the T^tef which pt&^t^ 

the reactionary thrust : from which point of viei^ it. iS; 
easy to understand why it makes no difference whether 
the nozzle be immersed beneath the surface of the 
liver or allowed to play into the air. The boat could 
flever have a forward speed which is quite ecjual to 
the nozzle velocity of the jet, because if it did, the 
column of water in the jet would be stationary to an 
observer on the river bank : that is to sayi i^eh and 
every j)article of it would fall back again into the river 
immediately above the spot from whicli it was taken by 
the pumps, whence it is quite obvious that it can have 
had no momentum imparted to it and cannot in luoy way 
have ser^*d as *m abntrttent fi^r a thrtajt If the noate 
happened to be immersed on the same level and in a 
direct line with the pump suction orifice, each water 
^ticle would then have been actually replaced in the 
spot whence it was taken, so that virtually the boat would 
havj merely run over it, although actually each water 
molecule will, during the passage of the boat, have paid a 
visit to the pump. 

The Propeller as a Jet. 

By utilising a screw propeller instead of a fire-engine 
pump, and jjlacing the propeller in the position of the 
submerged jet orifice, this useless labour of lifting the 
water up into the pump would be saved, so that on this 
score alone there is a certain advantage in the propeller 
even when it is merely considered as a pumping device. 
It will send a column of water rearward just as a jet 
would have done, but the column will be of greater area 
and will move at a lower velocity, which, as wfll presently 
be shown, is an advantage. 

That which holds good in marine propulsion may be 
assumed to be based on fundamental principles which 
apply also to aerial p^pfMikicxD, for the air, like water, is 
a fluid, although dtflerent itt kind. It is instttretive 
therefore to pursue the theory further in order to try and 
estabhsh a few specific conclusions and in this case we 
may b^in at once with the propdlo* as the accepted 
device for producing a thrusU 

{To h(F dmtituiid,) 

® ® ® ® 

Flying Handicapped in Amerka. 

M. Saui.xier, one of M. Bleriot's assistants, who has 
recently returned from New York, says that it is practi- 
cally impossible to do any flying in that country at 
present on account of the legal comp'icalions arising nut 
of the Wright patents. M. Saulnier,. therefore, sold his 
Bleriot monoi^ane and returned to I^ris. 
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Flying at Eastchurch. 

Still further progress was made by the Hon. C. S. 
Rolls on his Short-Wright at Eastchurch on Saturday 
last, and besides making a long flight with a passenger, 
he only missed, by five minutes, being included among 
the few pilots who have flown for an hour. Mr. Rolls 
vrent op in ^ moefitig sod 9e«r imttd mi mmii 
describing circles and figures of eight until he had been 
aloft for fifty-five minutes, when the miss firing of the 
engine rendered a descent advisable. The brcc/e was 
very strong but Mr. Rolls had the flyer under com- 
plete &iiff»6L LaGer in &ie iilP^doti ht took up 
Mr. Grace as a p.issenger, and flew for 20 minutes. 
Approximately the distance for the two flights was 48 
miles. 

The same afternoon Mr. McClean made a short cross- 
country flight on a similar machine, flying to Short's 
aeroplane works about three miles from Eastchurch. On 
the way back a slight mishap caused a hasty descent, but 
tKtii Mii iiCeOean aec^pfislied idthotit difficulty. 

Aerial League in India. 

Colonel H. S. Massy, C.B., arriveji at |Qalputt|i on 
December loth, and commenced a tdiir bf India on 

behalf of the Aerial League, of which an Indian Branch 
has just been formed, the presidency having been accepted 
by Ae Commander-in-Chief, General Sir O'Moore Creagh. 
Several enthusiastic meetings have already been held, 
and Colonel Massy will also give lectures in the most 
important cities, including Bdmba7, Madras, Lahore, 
Allahabad, and Fe>!iawur. 

Fletcher Monoplane. 

As a result of his study of the various machines at 
Blackpool, Mr. C. Fletcher has made several modifications 
in his monoplane, and the reconstructed machine was 
tested on the 29th ult. in Ihaini! Park, Manchester. 
Weather conditions were unfavourably and trouble was 
experienced owii^ to th6 cSEu^retld^ ftee^^ ici ho 
actual flights were made. The monoplane is fitted wiA 
a live-cylinder Empress rotary engine. 



A Bleriot Monoplane at Bradford. 

Although no very lengtbyflights have been obtadned, 

Mr. J. W. House is making very satisfactory progress on 
the Bleriot monoplane on which he is practising at the 
Halifax Zoo. He hopes shortly to become sufficiently 
proficient to fly from Halifax racecourse to the Zoo. 

Swann Aeroplane. 

Thk Rev. Sidney Swann, who has been experiment- 
ing at Aintree racecourse with a monoplane, bait now 
considerably modified his machine and converted it into 
a biplane. It was taken out for a trial on Monday, but 
the motor could not be got to develop its full power and 
the machine did not leave the ground. TJie steering 

Maurice Farman Flies Another Stage. 

On the last day of the old year Mr. Maurice Farman 
completed another stage of his aerial journey fri 1 Buc 
to Bordeaux by flying from Chartres to Orleans. The 
distance was 42 miles (70 kiloms. ), about the same as in 
the first stage from Buc to Chartres, and the time taken 
was 58 mins. Early in the morning Mr. Farman w .3 up, 
and finding the wind very slight, determined to start off 
as soon as possible. Aiflw thwoughly inspecting all 
parts of the machine, the motor was started and the flyer 
rose at two minutes to eight. Rising to a height of about 
(^o metres, Mr. Maurice Farman at once headed for 
Odouis, and eventually landed in a field by the farm of 
Bois Gierard, where he was enthusiastically greeted by a 
c'owd of about 500 people. In a few days he intmds 
to fly on to Blois. 

Four Prizes in One Day. 

On the 30th ult., M. de Baeder, on his Wolseley- 
engined \'oisin biplane, at Chalons, was successful in 
winning four prizes. These were the Prix des Pilots, 
the ¥ax des Afts et Mid^ tfie Coiii^ Ardhdeacoii attd 

the Prix Capitaine Berger. The first two were won by 
a flight of 3 kiloms., while the Archdeacon Cup was 




Messrs. Clemeot-Bayard, who are constructing the Santos Dumont "Demoiselle'* machines, have devised the above 
iogeixtous apparatus ior the better teachiog of novices In the haadliog of these small ilyers. Several ladies are already 
lawwliii: t» li^t in cooncctton wiA these suchines, and an csteadve te Uie^ to Nmilt vtrr shortly. 
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secured with a trip of 8*2 kiloms., beating the old recoid 
of 6*5 kiloras. The last prize was won by rising to a 
iidght erf more than loo metres, the actual altitude being 
«d7 metres. 

Practice at Issy. 

On the 30th ult., M. Nieuport made several short 
•flights of 100 to 150 metres on the monoplane of his 
own design, and on the 3rd inst. he had so far progressed 
in its manipulation as to fly the full extent of the parade 
ground, rising to a height of 10 metres. During the 
past week, Mdlle. Dutrieux has been practising on her 
'Saalos Dumont " PemoiseUe," while Vendpme on the 
Saool ^m^sme, Hawiteie Qtement m ^ CN^ot^ 
Bayard, and Roogier on his new Vimam have niade slunt 
trials. 

The French Michelin Prize, 

Although Mr. Hubert Latham made gallant 
Attempts to secure the Michelin Cup on the last two days 
<f the old year, he was unsuccessful, and so Mr. Henry 
Farman's record of 4h. 6m. 255. entitled him to the 
pri^L; of j^Soo and the Cup for this year. This record was 
made, on November 3rd, but Mr. Henry Farman was 
prepared to defend his title, and on the 31st ult. kept 
flying until such an hour that it became impossible for 
anyone to beat his record. On the previous day Latham 
went up, but was compelled to come down after being 
aloft for I hr. 30 mins. He later made two trials lasting 
32 mins. and to mins. respectively. On the following 
day, Henry Farman went up at half-past eleven, with 
sufficient petrol to last for seven hours. He was followed 
almost immediately by Latham, and they raced together 
ifbr ibout 70 mint:, ifhm L&tham decid^ m atnfindon, 
and Farman decided to come down after two hours inr" 
three-quarters, by which time, as we have said, it was 
impossible for anyone to beat his previous record, and so 
he wins the Cup, which Wilbur Wr;^ht first won on the 
last day of 1 908. 

Ano^ Apt Pupil. 

It would seem that tlic Henry Farman machine is 
particularly easy to manipulate, for at his first trial alone 
Van den Bom, the old-time champion cyclist, made 




De Baeder. one of the latest successful flyers at Mottnncloo, 

and his Wolseley'engined Voisia biplane. 



three flights of 5, 10 and 15 mins., and on the 3rd inst. 
three trips of 20 mins. and one of 40 mins. were made. 

De Lesseps Makes Another Cross-Country Flight, 
Alxhouc^h he made another determined effort to 
wtti this Za Mc^urc prize for a lOb Idlona. flight across 
country OO Uprember 30th, M. Jacques de Lesseps again 
had to suff^'disappointment. Having had his machine 
repaired after his last accident, M. 3e Lesseps started off 
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from the Guinettc plain, just by Etaiupes, in beautiful 
weather, and everything went well until he was about 
20 kiloms. from his starting point, just by Angerville. 
There one of the blades of his propeller flew off, but 
fortunately the aviator was able to stop the engine before 
the machine got beyond control , tte wa^ ^ufcessfttl in 
gliding to ground, although j^e i$|b^ 4j0sc^ 
made somewhat heavily, and the wi^S iSQd ^ias^')ve|'e 
damaged in consequence. 

Mishap at Chalons. ''^ 

Two mishaps, both throl^^^iqilisioni with trees, 

have occurred at Chalons during the I^t ten days. The 
first occurred to de Baeder, who, jrfi^R'inning several 
prizes on December 30th, decide<r*Hwy and win the 
La IJature prize for a flight of 100 Uloms. in a straight 
line. He started off all right, and glade a circuit the 
ground, but when turning away froifi tlie ground in the 
direction of St. Germains, he wa$ driven against some 
trees, ha Vi^sm machine heing suspended from the 
branches for some time, with the frame all broken. 
Fortunately the aviator escaped unliurt, 

, The second accident befell Baroness de la Roche on 
Tuesday last. In taking a wide turn she passed over 
some poplar trees, but misjudging their height, fouled the 
top branches with the tail of the machine. As a result, 
the machine was thrown to the ground, and the Baroness 
sustained seretal k^nB^ including a hcoken coUar-bone. 

Activit7 at Paiiu 

Every day has seen several of the Bleriot pupils 
making flights of various lengths. Last Saturday M. and 
Mme. JlUme^- paid a visit to the Bl^riot aerodraou^ and 
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M. Bieriot could not resist the temptation to mount one- 
of his old raadihies and m^t a sfeort flight Bff about 

ten minutes. From the masterly way in which he 
handled the machine, it would seem that his accident has- 
not diminished in any way his natural gift for flying. 
On the previous day Mr. Claude Grahame White 
att«snpted to witi a height prize, but for some reason the 
machine failed when at a height of about 30 metres, and 
fell to the ground, but fortmiately the aviator escaped 
injury. 

Santos Dumont's Accident. 

Till accident which befeH M. Santos Dumont at 
St. Cyr, on Tuesday, emphasises the importance of seeing- 
that all stays, iVc, are in good condition, especially on 
monoplanes. Owing to one of the. wires snapping while 
the machine was at a height of 80 ft, one wing collapsed 
and tl->e machine dropped to the ground. M. Santos 
Dumont says the machine turned over three times while 
falling, but he was protected to some extent by the net- 
work of ropes and wires, and so escaped with nothing, 
worse than braises to thg hii^ and legs. 

Women's Monoplane Record Still Open« 

In our issue of Decemiier 25th, it was stated that 
Mdlle. Marvingt had made a flight on a Hanriot 
monoplante, rat we now find tmtt tb6 flic^ ^M^fte 
ex.iggerated. Mdlle. Marvingt paid a visit to the 
iianriot factory and tried one of the machines, but it 
never rose from the ground, and so the distinction sf 
being the first woman to pilot a monoplane still remains 
to be claimed. Mdlle. Marvingt is very keen on flying, 
and is at present being taught by Latham at Chalons. 

Ae.C.F. Moves to New Club House. 

Since the first day of the New Year, the Aero Club de 
France have been in po»ssston of thdir new dub house at 




Two of the lady novices who are learning to fly oa the Santos Dumont "Demoiselles." On the left is Mdlle. Dutrieux, 
in her special aviation costume, standing by the side of the Clement-Bayard novices' apparatus, and on the right are 
Mdlle. Aboukaia aad Mr. Tod Lane in front of a complete " Demoiselle" flyer. Mdlle. Aboukaia is well known 
IvoUsstooally io Paris and other ctties for her daring leats in the past in coonection with "looping" on a btcycie 

(1904) and talking a plw^tng leap ^eh antonebUe" (tOOSy. 
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J5, Rue Frangois I (Champs Elysees), where they will be 
afete to deal more effectively with the rapidly growing 
work of the club as a society of eneouragement, and 
where there is ample accommodation for the many com- 
mittee meetings which now have to be held. I)uring 
the past two or three days delegates have been inspect- 
ing tbe various aerodromes on which it is proposewi to 
hold meetings next year. M. Chauviere has been to 
Lausanne and livian Ics-Bains, M. Godard to Deauville, 
and M. Paul Roseau to Biairitz, Fan, and Rheiixis. 

Flyixtg in S-witrerland. 

Owing to the accident whii li befell M. Dufaux's 
tna^faine a day or two ago, ii ha- been decided to 
postpone the public demonstratiqnsi at the Virj^ aerodrome 
to the 9th, loth, and irth inst. jt re hop^iJ that seve#I 
other Swiss sportsmen who have recently acquired 
aeroplanes will be ready to take part then. With a view 
to encouraging local talent, the journal ^4.jff.C has offered 
a prize of 1,000 francs for the first Swiss aviator to fly 
ICO metres, and 2,000 francs for the first flight of 
2 kilometres. All the local authorities are displaying 
great keenness to promoic the success of the meeting. 

A Mishap to Herr Grade. 

\\'hii.e practising on the Bork flying ground on the 
ist inst. Herr Grade met with an accident which will render 
it ttnfiosiifate fQff Mm to pay his promised visit to Dresden 

just yet. In endeavouring to make a very shnrp turn the 
left wing touched the ground and brought liie uiactune 
down with a crash, and Herr (irade sustained some injury 
to his legs, although it is not very serious. 

Copenhagen Flight Meeting. 

A I TER having to be postponed for sevi. ral days on 
account of bad weather, the Copenhagen flying meeting 
opened on the istinst., when Christiansen, on a Voisin 
biplane, made three short flights, the longest being for 
two and a half circuits of the course. Afterwards 
Svendsen, on another Voisin, flew round the ground 
twice, but Thory was unable to get the engine on his 
Bl^riot to work projierly, and so abandoned his trials. 
On the 3rd inst.. in greatly improved weather, much 
greater success was obtained. Thory covered six circuits 
of the aerodrome, and easily won the Binet pri«i of 
r,|oo francs. Svendsen covered five laps in n minutes, 
aici Christiansen also made a short flight. 

FlTifig in Bohemia* 

On January 2nd, M. Gaubert commenced a series 
of exhibition flights on the racecourse at Prague. They 
attracted a very large number of s[)ectators, but owing to 
a derangement of the motor, M. Gaubert was not able to 
get very satisfactory results from his Wright flyer. His 
best attempt only extended ov« 400 metres at a height 
of about 15 metres. 

Cairo Flight Meeting. 

The Aero Club of Egypt have decided that it will 
be necessary for all aviators who take part in the meeting 
ft&vs Ffebniary 6th to the 13th to have obtained pilote- 

aviaUiirs^ certificates of the Aero Club of France. Entries 
will be received from those not so qualified on the con- 
dition that they comply with this lipH^ b^e the 
opening date. So far the entries are announced to 
include Latham, Rougier, Le Blon, Balsan, Mortimer 
Singer, de Lesseps, and Michelin. Mr. Neale, who 
recently made one or two short flights at Brooklands on 
a Bleriot monoplane, may possibly be seen on one of 
Mr. Ballin Hinde's Coventry-built Bltiriots. Mr. Hayden 
Sands is also practising on his Antoinette at Cairo. 



Flying in Canada. 

Mr. McCdrov has again commenced active prac- 
tice on the " Bjtddcck No. 2 " at Baddeck, and a few 
days ago flew for about eight miles at an altitude varying 
between 30 and 250 leet. The weather was extremely 
cold, and it was this which eventually caused the termina- 
tion 6f the flight. Farthet experiments are to be made 
over the frozen lakes. Prof Graham Bell has stated 
that the machine is now fitted with a motor which should 
enable it to be run for a whole day, and Messrs. McCurdy 
and Baldwin are now endeavouring to bring their flying 
machine to a stage at which it would be of commercial 
use. 

® ® « ® 

Baililoon News. 

European Aerial Fleets in 1910. 

AceORDiNc; to some statistics jiublishei! in ("icrmany, 
the strength of the aerial fleets of the different European 
Governments during the present year will be : Germany, 
14 dirigibles and 5 aeroplanes ; England, 2 dirigibles and 
2 aeroplanes ; I'rance, 7 dirigibles and 29 aeroplanes ; 
Austria, 2 dirigibles and 4 aeroplanes ; Russia, 3 dirigibles 
and 6 aeroplanes \ Spain, i dirigible and 3 aeroplanes ; 
Italy, 3 dir%ibles and 7 aeroplanes. 

It is understood that the Belgian Governmoit has 
ordered the construction of a fourth airship which will be 
capable of manoeuvring for very long periods. 

" Gross HI " Very Fast. 

The trials of the new German military dirigible, 
"Gross III," which were carried out on Friday of last 

week, proved that that vessel is a great improvement 
upon former German airships as regards speed. During 
the hour and a half the airship sailed over and around 
Berlin the speed reached a maximum of 37I miles an 
hour. The new vessel is driven by fjur lour-bladed 
propellers, each actuated by a separate motor. Eight 
persons were carried during the trip, but it is possible to 
carry fifteen. Ae^diiig the i^tnj^rd^tnents is a new design 
of elevation apparatus in which steering is effected by 
displacement of water in the rigid frame. 

" Zodiac m " Wins a Prize. 

On the 30th ult. "Zodiac III " was successfully 

piloted over a 150-kilometre course by Count de la Vaulx, 
and so qualified for the General Meunier prize for the 
greatest town to town flight accomplished before the end 
of the )ear. Starting from its shed at St. Cyr a few 
mintif^s ro, the airship sailed over St. Geratain, 
Pontoise, Meaux, Paris, and Versailles, and reached St. 
Cyr again at 2.15, having covered the 150 kilometres in 
4 hrs. 4 mins. 

Gordon-Bennett Balloon Race. 

QwixG to tbe fact that a good deal of criticism )aa& 
been dweeted t6 tfeSifl in consequence of their acttOh fii 

diM|ualifying the French balloon, "lie de France," the 
Swiss Aero Club have issued a statement on the subject. 
In this it IS stated thli fiitOkJ^e evidence it appears that 
M. Leblanc and bis companion did not make a veritable 
landing, but jumped from their balloon, judging their 
lives to be in danger. When the balloon was found it 
contained enough ballast, in the opinion of the committee, 
to enable the aeronauts to continue their journey and 
choose a landing place. Furthermore, the record book 
was blank, and that was contrary to regulations. 
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DELAGRANGE. 



Yet another name has been added to the list of martyrs 
who have sacrificed their lives to the new art of A^px^ 
and this time it is one of the "kings of the air " i«rh6 has 

been suddenly called to his rest. M. Leon Delagrange, 
who met with a fatal accident at the Croix d'Hins 
aerodrome on Tuesday last, was one to whom the ift^g 
movement owed a tremendous amount, for he wa=; one 
of the first to own a Voisin machine as far hack as 
February, 1907, but it was not until the end of that year 
that M. Uelajrange was tr]ring the machine himself. 
Bom in 1870, at Orleans, M. Delagrange was a roan 
possessed of much artistic talent, which found expression 
in his sculpture, and during the fourteen years he 
exhibited at the Salon of the Societe des Artistes Fran^ais, 
fais work won for him several medals. He had an 
inclination for mechanics, and it was perhaps hardly to 
be wondered at that the experiments of his former 
companions at the art school — M. Gabriel Voisin and 
Mr. Henry Farman — should have aroused his keen 
interest. In iQofi he designed and ordered a machine 
from MM. \'oi.sin Freres, which was pilnted in its 
initial trials by one or other of the Voisin brothers. 
From the time he won the Aero Club of France 300- 
metre prize on March 28ih, 1908, he went forward 
rapidly, and held the world's distance records from April 
10th to June 22nd, 1908, during which time they 
advanced from 2^5 Inloms. to 17 kiloms. On September 
6th, 1908^ he was aj^MP in front, with a record of 24*7 
kiloms., flbwn in Mins. 53 sees. ]>ur&ig this thfte 'h» 
friendly rival was Mr. Ht-nry Farman, using a similar 
Voisin machine, and it was the latter who was M. Dela- 
gtange's compimion in a passenger flight at the end of 
March, 1908. 

In the early part of last year M. Delagrange had some 
lessons on the Wright madiine under Comte lambeAi 

® ® 



but he remained true to his old love, the Voisin machine, 
until September la^ when the Bl^diot monoplane claimed 
biis atiientidn. It wis oh one of these machines that he 

appeared at Doncaster, and only as late as December 30th 
he made a splendid flight on his Bl^hot, with which he 
had been experimenting at Juvisy for some time. 
He then flew for 2 hrs. 32 mins., a record for mono- 
planes, and in that time he completed 200 kiloms. 
When it is remembered that the present world's record, 
standing to the credit of Henry Farman, is only 
232-212 MtdinSi in 4ti. lytii. 53**., it ilfif! be seen that it 
was a splendid performance, easily bealini; the world's 
speed records. Two days later he went down to the 
new aerodrome at Croix d'Hins, near Bordeaux, and on 
the 3rd inst. made a flight of 15 kiloms. in 8 mins., but 
found it very difficult to continue owing to the thick fog. 
T'le following day he started at half past two, and had 
made three circuits of the ground when, while executing 
a turning movement, his left wing suddenly collapsed and 
the machine fell from a height of about 40 ft. on to one 
of the hangars. M. Delagrange was thrown out of the 
machine and killed almost instantly. His death will be 
a great loss to the movement, for be bad had a great 
racperience and with difierent types of nuehtnes. The 
actual cause of the accident is not clear, but as 
M. Bleriot points out, it may have been caused by the 
modifications made by M. Delagrange in his desire 
for improvement Originally, the monoplane, which 
•was 6f the cross-Channel type, was built fdir ain r8-h.p. 
Anzani, but M. Delagrange had replaced this with a 
40-h.p. engine, apparently without realising that in 
doubling the speed of his machine the resistance would 
be four times as great, and so would strain every part 
of the frame and stays to the utmost. In France, as in 
Bzitain, the calamity has called forth widespiead sympathy. 



CORRESPONDENCB. 

*«* MOM ami aSebrta if Hu wtrHtr {tut metssarily for p-thliratloH'i most im all easts aeeemfiai^ ktUn i$amdid for k-iwtitHi 

or contaimng ^mtrtts. » 

NOTICE.— Correspondents askingf questions reUting: to articles which they ha^e read in FLIGHT, wdold much facilitate 
onr work of rulerence by kindly indicatiaf the volume and page in their letters. 



PROPELLERS AND THEIR POSITION. 
[274] In writing to you « day or two ago, I intended to ask you 
the following questions, and shonU be vaiy gfad if you wcmid 
answer them for me now : — 

1. I see tliatia aU the monoplanes ^ is{s the propeller is 
about on a level with the edge of the platw, aad la biplanes about 
half-way between the two. What are the pdiKii]^ |;ofeming tiiis 
poMtion, and what would be the roult of pdic^^friiitpellereiihcar 
liigher or lower ? 

2. What factors should be consideted in fittii^ two or throe 
Uades (or even four) to a propeller? Has a tW9?bladed piopdle» 
juqr nariced advantages or disadvastq^ it agsinit a fbmr-uaded 
propeller ? 

Your advice will he much appreciated. 

South Crt^don. C. A. Ranger. 

[When it is desired to move any ohject by pushing it or pulling iii 
it is always advantageous to try and apply the loice in a line with 
the centre of gravity, which, in general, may be taken as the cenue 
■of Iralk for objectt of more or less sjpimiMji^eii) iidiapftt A. heavy 
case lyiiig on the gronhd, for instance, «^tdlMit &a«0 iti»^ 
. by puslung against the top edge as lower down the sMe. Ttwreason 
f<Mr this is tuu the resistance or inertta to movement possess^^d by 
-the maai of the object itself is virtually concentrated at the centre of 
so that nien a force is applied to any odier i>oint a tUtio 

» Set up that n distincdy doadvaatageons to ^—'-^ 

J if iiliil l ion 



In a flying machine the same general reasoning applies. The axis 
of the piopellei is commonly directed through the centre of {{raviiy, 
in order that its propulsive effect may not disturb the equilibrium of 
the macfaine. 

The question raised hy our correspondent as to the number 01 
blades that should be used in a propeller is not easily answered in 
brief. Every blade in the propeller adds .so much the more skin 
friction to the resistance that has to be overcome in ro^ating the 
propeller through the air. Other things being e<|ual, therefore, 
the fewer the blades the belter. On the other hand, the object 
of the propeller is to accelerate a column of air having a diameter 
equal to that of the propeller itself, and it is essential that at 
least so many blades should be used as will enable the full screw 
effect to be maintained. It would ^pear that two blades are 
commonly sufl&cient. 

Another fact that 011^'' i ronsidereti ih balance. In marine 
practice three-bladed propellers tneei with much favour on this 
score, but in aeroplane work they are not generally ustfd. Con- 
siderations of expense and difficulty of manufacture also, of course, 
inflnoioe dcsigii .— Ed.] 



FLIGHT GOLF. 

[275] During the hoUdays I picked up Flight of Decem- 
ber vA scad that excellent artusle m flight eoU. Now 
that al0 4 munber cf auA accelietit maim made by 
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amatenrs which have given such successful results, I think the 
new gain'e should take on. Personally 1 do not think it will be 
the model that tlie^ l.irthesi, but the one that is under bcsi 
control, that will be most successful at the game. I shoviki like 
to see the views of such genlicmen a- Messrs. Smith, C. Heming 
Williims, AI n H. Burgoyne, anil other sucli authorities on 
model fly'i'ig, in reference to this iiiierestinj; Nubject. It seems 
to me thai the tnertjy displayed all round iniiicates that in this 
direction the old crv of luigland In inj; behind will soon die out 
especially with the assistance of comparison of results given by such 

a paper » your own. A- E. Jones. 

SURFACING. 

[376] I notice in your issue c.f December nth, L. £^ JSijuids 
wants to know of a method of laying the silk, so I send a drawing 
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that explaiiu a mctlisd X ^ttaaic w UkCtc t my . After ittckiiig, the 
lacing is cut away. 
BladcpooL II- Nbwsomx. 

MODEL FLYER. 

[277] I receive your paper as a member of the Aero Club, and 
have read with threat interest Mr. Horace W. Vaughaii's article. 
During the last few months my brother in-law and I have been 
experimenting; with a glider of almost identical design, and with 
very similar results. The frame of our glider was of banil)r>o 
throughout, witli piano wire stays. It has had plenty ol falls, and 
many struts and slays have been broken from time to time, liul these 
can be easily and rjuickly replaced. Since Septeml)er it has been 
left in the open under an old oak tree, and siili is ap]iarently n me 
the worse. \Ve have had several successful flights with a passenger, 
but the pre-;sure of the wind, acting against the men lowing on the 
ropes, had to be sulticieni ly strong to enable the glider to support 
the passenger at the s;une angle that it a.ssunied when flown uilhout 
the passenger, otherwise it would not ris'-. VVc afributed this at 
first lo the excessive weight of the tail. To rectify this we added a 
front elevator, consisting of a single adjustable plane, (ireatlyto 
our disappointment this made mailers iiobeltei. The glider sull 
w.iuld not lift excejit at the same large angle, i'urihei, the in- 
creased surlace made it impossible lu make good progrej-, against 
the wind unless we had several men on the rop:s. Without the 
elevator two men were sufticient. To try and di^co\er how much 
pressure was required to maintain longitudinal balance we removed 



both tail and elevator, and flew the main planes by themselves. To 
steady and pre\-ent them tipping over, we attached a cord to the 
middle of the lower back strut. With two men lowing the tront 
ropes, and a third regulating the cord from the rear, ilie main ]jlaiies 
flew very steadily. We were greatly surprised at the very small 
pressure that was required on ih; cord behind to maintain the planes 
at the correct angle. This convinced us in the idea that our tail was 
by far loo heavy. We are now building a Ught tail, with a single 
plane and a vertical panel on the Santos Duniont principle. 

Sundridge Park. A. SiM. 

ANSWER TO "PROPELLER." 

[278] In answer to" Propeller,"! havg made a model" Farman" 
biplane one-eighth size, also one one-sixteenth : the latter flies well 
with elastic. 

1 will answer " Propeller's " questions to the best of my ability. 

1. 1 should not think one-ninlh size would lift 5 lbs., as this 
would give only about }h ft. across main planes, whereas my 4 ft. 
plane will not lift 6 lbs. 

2. I fastened my planes to framework with Seccotine. 

3. 1 should say a petrol motor would be suitable, but the weight 
would be too heavy. 

4. Yes, plenty of power, but too much weight in my opinion. 

5- If a scale model, use a scale size propeller, in your case loj in. 
Shall be pl&ued to be pat into communication with " Propeller," 
Bingley. '• Fakman Modeu" 



WRIGHT MODELS-SOME QUERIES. 
[279] I intend to build a Wright type model biplane, main 
planes abci,ut 40 ios. by 6 ins. ; and 1 jron ,<ipnila old^ me 
with the following particulars :— 

1. What should be the dkmeter of twin propeUen driven hjr 
geared elastic motors ? 

2. Wherdfi^ 1 :9tM|im-lbkjttr(pl^%er about i in. wide? 

3. Where ciBa tobwii too&ea wheels (small) suitable for gearing 
elastic motors ? 

4. How can I reduce the speed of a single-skein el(i)^t!6 niof^ 
without loss in power or duration of run ? 

The toothed wheels should be thicker than ordinary stamped -oat 
doek wheels. 

Trusting that this will not Oocupy too mudi of your valuable 
space, 

Tunbridge Wells. ( Alck^. 

[Possibly some of our readers who may have made models 
approximately of the same dimensions may be able to sn^^est a 
suitable siee for the propellers. 

Some of the firas advertising in Flight can probably supply 
our correspondent with the detail parts required. — Ed.] 

WARPING i: AILERON. 

[280] Having taken in your paper since its beginning, could you 
kindly inlurm me of the following : — 

Having two wiugs lil fl. by 5 fl. each, which is the best wa\ of 
obtaining lateral stability, ailerons 01 gaui liisfiiicnl (wing waiping). 
The latter seems the simpler of the two. If so, what is the best way 
lo do same, and from what point and how much of the wing does 
one warp ; also, when one edge is depressed, is it necessary that the 
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Other ^ould rise a «on«8pOiidiQe smoonl ? Accept my apologies 
br troubling you. 

Newmarket. R. K. 

[The relaiive advantages of wing warping and (he use of balancing 
lips or ailerons is largely a matter of o|>iuioa. Possibly the warping 
if carried out in such a w ly as to produce true helicoidal deforma- 
Uon of the wings is the moie scientific method of making full use 
of the parts already on the machine. In practice, the wing is 
commonly warped by deflecting the back spars of the main wings, 
and in the Antoinette monoplane these spars are pivoted on a 
common rocking pin to facilitate the movement. When one is 
depressed the other rises. The entire wing is aflected by the move- 
meat, bat to a varying extent according to .the distaos^ frQQ> 
body of the machine. The effect is to piodnee a aaeew wUkiee 
Ukc the blade of a pifopeller, hence tbe term "helicoidal 
deibrmatiotu"— Ed. ] 

PAPER-BACKED SILK. 

[281] ijuitf rcci-ntly I wrote you explaining how difhcult 
Japanese silk was 10 use in conneclion with model aeroplane making, 
and at the sam. uint sought information on thi-- point. 

I now find, however, lhat if a good quality tissue paper — it must 
be tough — is pasted on one side, it makes an excellent fabric for the 
purpose, being vt r)- light and strong. 

Creat care must be exercised when bringing the silk (which will 
l>e much improved if previously ironed) and the paper into contact, 
in order to avoid tilisiers and Creases, more especially the latter. 

Iron well when dry. 

Lowe,slr»ft. ' L. K. Kii iiards. 

[f)ur coi respondent |]a> sent us a sample ol his paper-ireaie4 silk, 
Ictgether with samples of the silk and paper separately. They are 
most interesting, and 11 is (juile remarkable what u riificrcncc the 
jKiper makes, judging merely from appearancrs we should strongly 
recommend other readers working along these lines to try the process 
described in tbe above letter. — Eu,] 

FORWUL/E. 

[282] As a reader of your e.\celleni paper I sometimes notice 
formukc given in iht concspundeiiee I'dluinns, wbich I have found 
ver)' useful in model aeroplane calcula'.iuiii. 

Could you or one of your readers oblige me with the followinj; : — 

1. A rclialile formula for finding the actual tiYt>;/if which an aero- 
plane will cavrv for a known thrw:! (taking head resistance, i\:c., 
into account). I kni'W it should be f.iur or five limes the thrust, liut 
that seems rath';r vague. 

2. A formula for finding the an'a of surface when the weight, 
velocity, angle of incidence are known. 

3. Tfie right ratio between ■<iirfac< tttea of propeller and lhat of 
the aerofoils. 

4. Also the most efficient ratio between the dir.inclir and f<iiJi of 
a propeller. 

I am thinking of making a model IjipUitie ol the " Farman " lypi . 
and, like some more of your reaiiers, am puzzled to know h in 
locale ihe c'lures (if gravity and pressure. They should, nf cor.rs._-, 
fall about one-third the width of the '']ilani " back from the 
entering edge, but if, as you suggest in last week's FLIGHT, a thread 
tic hung from that point, the weight of the tail will increase the 
angle of incidence out of all proportion. 

Could you reconimetiil a good modern technical book giving.and 
explaining formuke reUiliiig to aeroplanes and propellCTSi at a C06t 
of one or two stiillings. 

Thanking you in anlicipatMii, 

Edinhurgh. J. I>ofr.i.A'; Ross. 

(VVe would lefer out corrc.-j "indent to our article i-ntitl'xl '• Flight 
according to Lanrli stfi, ' which aiq>cated on jngv 2t)2 of I- t.iGHT, 
May 32nd, 1909, for information relating to his tiist two i|uestions. 

We are not aware th it the problem connected with the third 
f)uestion has yet been studied. For inforniaiion on ihi subject of 
the fourth ijuestion, we would refer our correspondent t > articles 
that appeared on pages 22, 350, and 393 of Fi.lGll l, Vol. I. 

If the tail of the machine is designed to supp irt a portion of the 
Wi'ighr, its effect must of course be taken into account, but it docs 
not alter the arlu.il jio^iiion of the centre of gravity of the machine 
as a whole. Nor does it affect the centre of pressure on the main 
planes, but it does influence the position of the main planes in 
respect to the centre of gravity of the machine because instead 
of being supported at one point it is now supported at two points. 

We do not know oi any book that would give quite the informa- 
tio* that onr cor»eq»ii<hiit ne^rfww Mtite priee mei^oned. — Ed.] 

MODEL PETROL ENGINES. 
[4^2] As I notce in your piper, Flight, that several of your 
VxSlea are twiaiiingfiMr mo4(A petn4 en^es, Ish(X(14 b« ^;ti^^ 
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obliged if you would insert an announcement in your next issue to 
say that I should be glad to give details and prices of some models 
that my engineer is making. They are, I believe, the lig}itest 
models on the market, weighing only about jlbs. with all acces- 
sories, four cylinders, i-in. bore. 

My engineer will be able to show a model wotk&jg at fidi power 
during the coarse of this week, 

BracknelL DottreitAS Keot. 

NOTE.— Owing to the great mass of Tahiable and interest- 
ing correspondence wmch we receive, immediate publica- 
tiflo is imposuble, but each letter wiU i^pear in sequence 
and at the earliest possible moment. 

NBW COMPANY RBQISTERBD. 
HamrasBt Aeroplane Synd.. Ltd.— Capital ;^s<wo> in C\ 
Sbves. Fonned to acquire and develop the Hammant aeroplane. 
First directors, J. A. Leyland, T. HiU-Jones, and W. Hammant 
® tV' * ' ® 
Aeronautical Patents Published. 

Appllad tor In 1009. 

Pubtislu-d January 13/^, x^jo. 
2,165. K. ScHWAK/. AND C. W. .Sanoij». Machiocs tan navigating the air 

E.SzS. O. Unoek. Dirigible ballooiu. 

11,638. R. \Vai;nek and C K. Von RaiMHCBK. Airsbipsi &c. 

^3,291. \.. VV. Viii;m,. \eri;tl machines. 

16,045. Kausi h. Air-,hifjs. 

18,546. M. ViNOi;KADL>\\ . .Aerial prupcUcrs. 

18,710. B. Wassersiann. I liiisible air5hii)>. 

.'1,4'^-. I. J. Kekak AM/ I. f. fVKHi.K. .Xcrial inachiiici. 

BACK NUMBERS OF '^FLIGHT?" 

Several back numbers are now becoming very 
scarce, and when exhausted no more complete sets 
will be procurable. 

The publishers have pleasure in announcing that 
they have secured a few of these back issues of Fuonr, 
I and any of our new readers who may wish for sets, 
' No. I up to December 3i 8t, 1909, except If 6S. «, 3, 4, 
6,8, 10, 12, 15, and i5, but including the numbers I 
containing full description and Scale Drawings of the 
Bleriot, Curtiss, Voisin, and Cody biplanes, the 
I Wright full-jSiiz^ glider, and of Santos Dumont's 
' "Demoiselle'" monoplane; can obtain same for 
j 1$. 2d.^ post free (abroad 9^. id.). 
I Sets to December 31st, 1909, including all the 1 
I above and in addition the scarce t^faer-price numbers : 
Nos. 2, 15. f)d. ; 3, 31. ; 6, is. ; 8, is. ; to, ti. ; 12, \s.(>d.; 
15, \s ; 16, 35. bd. ; and 31 (with scale drawings of the 
Bleriot cross-ChannL l fiyur, 25.), but exclusive of No. 4, 
, which is now obtainable in bound volumes only, can be 
j obtained for ^\s. k/., post free (abroad 23;. zd.) from 
: the Publishers, 44, St. Martin's Lane, VV.C. 
I Orders for Volume I complete for year 1909 — ready 
' end of January — with Index and Title Page, can now 
be booked at the price of 255., bound in cloth boards. 
If bound in two Parts, January to June and July to 
Decemhcr, y. GJ. extra. Orders will be booked f<x \ 
I these in rotation as received. | 

FLIGHT. 

44, ST. MARTIN'S LANE, LONDON, W.C. 
Telepapbteaddress : Truditur, Liad m. Tslephaae: l8a8G«tcaxd. 

SUBSCRIPTION RATES. 
FuoBT triU ht ftrwardtd, post fiee, to any part ^ tk» tm^i id tkt 

following raits: — 

UmTBD. KurooOM. Abroap. 

s. d. I. d. 

3 Mandn, Poit Fiee ... i 8 3 Monthi, Fast Free... a 6 

6 „ „ — 3 3 6 „ „ ... 5 o 

12 „ ,, ... 6 6 12 ,, „ ... 10 o 

Cheques and Poit Office Orders should be made payable to the 
Proprietors of FLIGHT, 44, St. Martin's Lane, W.C., and crossed 
London and County Bank ; otherwise no restionsihility will be accepted. 

Should any difficulty be experienced in procuring FliGH 1 from 
load nemsotMiarit iniending readers (oh obtain each isnu dirtct 

fism M^him^^ y fm-m i i i K n ^ umlaut as «a«^, 



